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THE MORBIDITY EXPERIENCE OF AIR
TRAFFIC CONTROL PERSONNEL

1967— 1977

I. Introduction and Background.

Several years ago the Federal Aviation Administration
(FAA) recognized the need for a program of health maintenance
based upon a periodic medical examination for air traffic
con trol personnel. Basically, three options exist in air
traffic control. Air route traffic control centers provide
cross—coun try airways control , wh ile tower controllers
provide con trol in the immediate vicinity of the terminal ,
and flight service sta tion personnel provide a variety
of fligh t assistance rang ing from fligh t p lanning to
emergency assistance.

Prior to 1966 , air traffic control specialists (ATCS)
working in towers were required by regulation to meet second—
class airman medical standards on an annual basis. However ,
other ATCS employed by the agency before 1966 were adminis-
tratively required , as a condi t ion of in it ial employmen t
only, to possess valid second—class airman medical
cer t ifica tes wi thou t any fur ther requirement for periodic
examina tions.

Since ~either of these two groups of specialists had
the benefit of continuing medical observations oriented
toward the maintenance of both employee health and system
safe ty, the institution of an improved health program for
agency air traffic controllers became a recognized
necessi ty. The program was established in 1965 following
publica tion by the Civil Service Commission of medical
qualifica tion standards for the Air Traffic Control job
series. Fli gh t service station (FSS) personnel did not ,
however , come under the provisions of this program until
March 1974.

System safe ty and the application of medical require-
ments espec ially designed to assure the most effective
selec tion of ATCS as employees of the agency and to
preserve the useful working life of air traffic controllers
by periodic medical assessmen t and by health counseling
as appropria te are the basic program objectives.

The medical qualifica tion levels established by the
Civil Service Commission must be me t by all applicants at
the time of initial employment. Medical qualification
levels shall thereafter be maintained according to the
duties of the specific posi tion held. Considerable
latitude exists under waiver provisions for retention of1



con trollers. Further , wha t is significan t pathology for one
op tion may not be as significant for ano ther.

The agency curren tly has approxima tely 10 years of medical
his tory for tower and center personnel under the ATCS Health
Program and about 3 years of experience for FSS personnel on
compu ter files in Oklahoma City.

Cer tainl y, this represen ts sufficient longitudinal data
fo r center and tower personnel to begin appraisal of program
exper ience. However , the limi ted da ta available for FSS
personnel was found to be longitudinally insufficient for
specific analyses.

II. Me thods.

Air traffic control personnel must obtain second—class
med ical cer t ifica t ion on ~i n annual basis . Controllers
at air route traffic control centers are examined by FAA
medical officers stationed at the center. Most ATCS in
towers and flig h t service stations are examined by private
physicians designa ted by the agency as aviation medical
examiners (AMEs). The ATCS examina tion is more extensive
than a second—class pilot examination , par t ic u larly wi th
respect to laboratory requirements. Some differences in the
ex tent of examination , but no t standards , and labora tory
requ irements existed between regions until recently
standardized by the Office of Aviation Medicine. An FAA
medical officer located at the facility is more likely to
have access to significant interim history than the AME.
Na turally , some variety of interpretation of standards and

• emphasis exis ts between centers and reg ions refle ct ing
• special ty and personal interests among medical officers.

Addi tionally, since the regions are pr imarily involved in
the certification of controllers and the Oklahoma City
cer t ifica t ion facil it y is performing only a records
reposi tory func t ion , some t im es inc om p le t e da ta are
refle cted on the examination form reaching Oklahoma City,
e.g., the omission of laboratory results , used by the
reg ions in determining qualification.

A total of 28 ,086 con trollers receiving medical exam-
ina tion for employment during or subsequent to 1967 were
selec ted for the study (25,517 cen ter/tower , 2 ,569 FSS).
All had at least one examination after the initial (entry)
examina tion for disease Incidence determinations.

The limi ted longitudinal data available for flight
serv ice station personnel was found to be inadequate and
m isleading due to the small number of observations for
many of the categories being analyzed . Results among this
group are thus omi tted from further discussion.2



Prevalence of disease was de termined as of the entry
examination during or subsequent to 1967. Age at entry
was also ascertained for classifica tion and presen tation
of findings. Person years of observation were recorded for
each stud y group member for use in disease incidence
determination , i.e., new disease occurring af ter entry
into the study. This approach was considered to be the
mos t appropriate given various entry and exit dates by
study group members.

Cer tain medical diseases are recognized as being of
more impor tance with regard to potential for sudden
incapaci tation. These diseases are differentiated as
“cri tical pathology ” in subsequen t presentations and
discussions (see appendix B). The stud y design was
essen tially historically prospective in nature , in that
groups were Iden tified and followed from some past point
in time to observe outcome , i.e., in cidence of disease.

III. Resul ts and Discussion.

A. Prevalence of Disease

For ages less than 30 years , cardiovascular and visual
problems are the most frequently observed existing conditions
among air traffic personnel and appear to be of approximately
equal magni tude.

Be tween ages 30—49 abdominal then cardiovascular
disease are the mos t freq uen t cond it ions ex ist ing am ong
air traffic personnel.

For ages 50 and ab ove , cardiovascular disease preva-
lence is mos t common with abdominal diseases next.

The mos t frequen t ly ob served existing patholog ies
at entry in to the study group for all ages are shown
in Figures 1 and 2.

B. Incidence of Disease

Cardiovasc ular , neuropsychia tric , and abdominal
diseases were the most frequentl y occurring new diseases
among air traffic personnel regardless of age at entry
into the study group. The most frequently occurring new
patholog ies during the study period are shown in Figures
3 and 4.

The po tential effects of job demands on ATCS health
is a ma tter of current and continuing interest to the FAA .
Cer tain diseases have historically and classically been
associated with life events , either occupational or
otherwise. lit was not possible to study some of these3
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Table 1
AGE ADJUSTED INCIDENCE OF SELECTED

PATHOLOGY FOR ATCS
RATES PER 1,000 PERSON YEARS

Age—Adjus ted Rates
Pathology Center/Tower

Myocardial infarc tion 1.4

Coronary artery disease 1.1

Hyper tension only 5.4

Hyper tension with medication 5.4

Uncomplica ted ulcer 5.0

Complica ted ulcer .5

As thma .3

Migraine .8

Psychoneuro tic disorders 8.0

Psychophysiologic disorders 1.1

Transient situational disturbances .8

Hyper thyroidism .1

Diabe tes , con trolled by diet 2.0

Diabe tes , con trolled by insulin .1

Diabetes , con trolled by
hypoglycemic drugs .9
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diseases , e.g., col itis and rheumatoid arthritis , due to
combining of several diseases in the coding system utilized
by FAA . The incidence of the selected patholog ies are
presen ted in Table 1.

Very li ttle , if any,  informa tion exists in the literature
concerning the incidence of many of the selected diseases
freq uently associated with life events. Additionall y,
appropria te comparison data for those selected diseases
fo und in the literature are complicated by methodologic ,
diagnos t ic , and populat ion differences. Some relevant
comparison da ta are presented for the cardiovascular
diseases and psych iatric diseases; which are by far the
mos t frequently occurring diseases In the ATCS population.

The prevalence of definite hypert ension among U. S. adults
has been es timated to be approximately 18 percen t by bo th
the Natio nal Health Survey of 1971—74 and results of the
Framingham Study (4,8,9).

• At entry into this study, 369 o f 25 ,517 ATCS had a
diagn osis of hypertension for a prevalence rate of 1.4
per cent. This rate is low due to pre-screening of ATC
pers onnel , elimina t ion o f h igh r isk individuals by recurrent
examina t ion , and a younger average age of ATCS .

A more realistic view of the occurrence of hyper tension
is ob tained by con sider ing t he exper ience o f the rema in ing
25 ,148 ATCS wi thout a diagnosis of hypertension at entry
into the stud y. Of this 25 ,148 ATCS , 1 ,385 were subsequen tly
diagnosed as hyper tensive for end of study prevalence of
5.5 per cent among the group entering the study without a
diagnosis of hypertension. It is doubtful that the factors
previo usly mentioned in connection with the lower prevalence
ra te among ATCS could have accounted for the approximatel y
three times higher rate observed in the U. S. and
Framingha m population.

The incidence of other cardiovascular diseases among
cen ter/tower personnel is likewise substantially less than
would have been expected based on the findings of the
Framingham stu dies , the Los Angeles heart studies , or other
well known large sc ale studies of cardiovascular disease
(1,2,7 ,8,9).

Age and sex specif ic incidence of coronary hear t disease
was compared for ATCS , airline p ilots , and Fram ingham males
(5,9). Rates for ATCS are in termediate between lower rates
for a irline pilots and higher rates for the Framingham males
through ages 45—49. After ages 45—49 the morbi dity experience
of ATCS was lower than either the airline pilot s or the
Framingha m group (see Figure 5).5



The same pa ttern was also found when the ATCS incidence
of myocardial. infarction was compared with that of the
airline pilo ts; airline pilots have lower rates through
ages 45—49 and higher rates above age 50 (5).

For the psychiatric diseases , incidence rates for the
ATCS group befo re the second—career leg islation was enac ted
were similar to incidence of psychia tric illness among U. S.
Navy personnel (6). However , incidence of psychia t r ic
illness among ATCS for the entire study period , and
especially subsequent to the second—career legislation ,
was substantially hi gher than the morbidity experience of
U .  S. Navy personnel (see Figure 6).

C. Source of Examination

During the 10 years covered in this study, ATCS
pe rsonnel received a total of 131 ,217 phys ical examinations ,
of which 88,968 (68 per cent) were performed by AMEs and
the remainder by FAA physicians (42 ,249). An analysis of
p at hology discovered , by ma jo r  bod y sys tem and sou rce of
exam ination , was conducted in an effort to determine
differ ences in disease detection rates. Prevalence and
incidence of disease were higher among ATCS pe rsonnel
examined by FAA physicians for 8 of 12 categories studied
(see Table 2). Pr evalence and incidence rates overall
were significantly different at probability level 0.05.

The fac t that FAA physicians find more patholog y among
examinees than do their AME counterparts , however , is not
unexpec ted for several reasons. First , the FAA physician
is more likely to be aware of significant history as a
resul t of consultations with controller or supervisory
personnel. Second , the FAA physician is likel y to see
more problem cases on a refer ral basis. Third , the FAA
physician is a specialis t in this area and thus is more
sensi tive to the importance of certain pathology in the
ATC environmen t and more familiar with the latest
d iagnos ti c t echni ques. Overall , the FAA physician probably
has be tter facilities for diagnosis at his disposal and
spends more time in patient contact and examination per case
than does the AME , to whom the air traffic controller
heal th examination program may represent only a small part
of his priva te practice.

D. Leng th of Service

The prevalence of cri tical pa thology among all ATCS
personnel was examined by age , leng th of service , and ma jo r
body sys tem. Age and length of service are obviously
rela ted variables which must be separately defined to
observe ou tcome. Some trends are observed in the age—
specific and age adjusted details of Table 3 and Figure 7.6



Table 2
PREVALENCE AND INCIDENCE OF CRITICAL DISEASE BY
SOURCE OF EXAMINATION AND BODY SYSTEM—ALL ATCS

RATES PER 1,000 EXAMINATIONS

Source of Examination
Body Sy stem AME FAA

Pr evalen ce* 9.4 19.8
Incidence ** 2.4 3.9

ENT
Prevalence + +
Incidence + +

Respiratory
Prevalence + +
Incidence + +

Cardiovascular
Pr evalence 13.0 15.8
Incidence 8.1 9.2

Abdominal
Prevalence 2.5 1.3
Incidence 0.8 0.5

Neuropsychiatric
Prevalence 1.1 0.8
Incidence 0.6 0.6

Bon es and Joints
Prevalence 3.2 5.0
Incidence 0.5 1.2

Muscl es
Prevalence + +
Incidence + +

Miscellaneous (Endocrinopathies,
Drugs , etc. )

Prevalence 4.2 6.1
Incidence 3.5 3.1

Total Pathology
Pr evalence++ 34.7 49.7
Incidence++ 16.3 18.6

*Prevalence of disease on entry into study exam (1967 or after).

**Incidence of disease subsequent to entry exam.

+Data considered unreliable due to small frequencies.

++Difference in overall rates by source of exam significant
at 0.05.
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Generally, preval ence of critical cardiovascular pathology
is fo und to increase with length of service up to 15 years for
the high risk ages 40—55.

No other consistent patterns exist in age/length of
u service specific , age adj u s ted or to tal ra t es based  on

leng th of service only. Much clearer patterns of increase
wi th age exist within several length of service categories
and for total age specific rates , de m ons tra t ing the
familiar pa ttern of disease increase wit~i age.

E. Disease Incidence Before and After Second—C areer
Legisla t ion

Disease inc idence in c reased subs tan t ially for all
bu t two major body sys tem ca tegorie s following the
implemen tation of second—career legislation , as seen in
Fi gure 8. Ra tes increased from 20 to 150 percent for all
major  body sy st em ca te g o r i e s  ex c ep t r e s p ira tory  and m us c le
diseases. Ne uropsychia tric diseases increased by 150 percent
and cardiovasc ular diseases by 47 percent. Part of these
increases are , no doubt , d ue to masking of significant
his tory and symptoms prior to the second—career leg isla t ion
in order to protect salary levels or employment. It seems
do ub t ful , how e v e r , that psychia t r ic dis orders cou ld have been
successfully masked to t he ex ten t reflec t ed by the increase
from before to after second—car c- u~r leg islation.

F. Disq ualifications by Ca u se

In the approximately 5 years since enactment of
second—career legislation , a total of 1 ,759 ATCS have been
medicall y disq ualified. Cause and ranking by im por tance
are presen ted in Table 4 (3).

Table 4
MEDICAL CAUSE AND RANK FOR 1,759 MEDICAL

DISQUAL IFICATIONS AMONG AIR TRAFFIC CONTROL PERSONNEL
1972—1977

Medical Cause Freq uency Rank
Psychia tric/psycholog ical 912 1
Cardiovascular 269 2
Defec tive hearing 131 3
Gas trointestinal disorders 130 4
Bone and join t disease 36 5
Diabe tes mellitus 29 6
Defective vision 26 7
Pulmonary disease 23 8

• Mali gnancy 17 9
All other causes 186 10

To tal 1,759
Source : FAA Personnel Managemen t Information System.
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IV. Summary .

The morbidi ty experience of 28 ,086 ATCS personnel has
been examined for the time period 1967 to 1977. Significant
f indings and conclusions are as follows :

A. Hypertension and psychoneuro tic disorders were the most
frequen tly occurring new diseases among air traffic control
personnel.

B. Al though an ideal comparison group is not available ,
the morbidity experience of ATCS does not appear excessive
when compared wi th the experience of other outside groups
studied with the exception of psychoneuro tic disorders ,
which is subs tantially higher among con trollers. Additionally,
a lack of associa tion between disease occurrence and occupa-
tion is observed in the data correlating disease occurrence
wi th length of service and age. While isolated trends found
in these data are supportive of an occupation/disease
rela tionship, they are neither impressive nor consis tent ,
as would be expec ted if the association were a strong one .

C. Al though anticipated empirically, one of the more
interesting results of the study was quantification of
the substantial differences found to exist in the incidence
of disease before and af ter the second—career legislation.
Subs tantial increases were seen for most all diseases after

• second—career leg isla tion was implemented. While job and
• salary pro tection considerations obviously explain some of

the difference , the importance of examination and screening
techniques , which are not as dependen t on reliable medical
his tory, are emphasized in an environment in which a major
mo tivation for the periodic health examination is the
pro tection of individuals other than the exauiinee.

D. On the basis of incidence findings of this study,
anc illary techniques designed to detect latent
cardiovascular disease or predisposi tion are obviously

• indicated . Psychoneuro tic disorders and ulcers also
occur frequen tly, bu t no convenient mass—screening
techni que is available for detec tion. However , with

• the apparent increased incidence of psychoneuro tic
disorders among air traffic controllers , an agency effor t
to better understand etiology and the sensitivity
and specifici ty of current procedures is clearly in order.
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Rat es Per 1,000 Individuals
I

HYP ERTENSION 14.3

HERNIAS 10.8

UNCOMPLICATED 6ULCERS 8.

HEART MURMUR 7.7

CONTACT LENS 
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

USE 6.6

I
K1DNEY STONES 4,9

I
MISC. OCULAR 2 9CONDITIONS 

F
TACHYCARD IA 2. 7

RUPTURED OR 
_ _ _ _ _ _  2 4

HERNIATED DISC

GASTR ECTOMY 2.4

Figure I. MOST FREQUENTLY OBSERVED PATHOLOGY AMONG ATC C
AT ENTRY INTO STUDY
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Rates Per 1,000 IndivIduals

EYE 116 .2

ENT 1 6.0

RESPIRATORY J 3.9

CARDIOVASCULAR I 37.9

ABDOMINAL 1 4 1.3

NEUR O PSYCHIAT R IC J I0 .4

BONES AND JOINTS 1 8.4

MUSCLES ] 1.7

MISCELLANEOUS
(ENDOCRINOPATHIES J 13.2
DRUGS, ETC.)

Figure 2. AGE ADJUSTED DISEASE PREVALENCE AMONG ATCs
BY BODY SYSTEM
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Rates Per 1,000 Person Years

I
HYPERTENSION 10.2

PSYC HONEUROTIC 
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  8 0DISORDERS

UNCOMPLICATED 5 0ULCERS

DEFECTIVE 
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  4 5HEARING 

F

HERNIAS 4.0

HEART MURMUR 3.8

T A C H Y C A R D I A  2.9

TRANQ UIL IZER 
_ _ _ _ _ _ _ _ _ _  2 8MEDICATION USE

KIDNEY STONES 2.2

MISC. HEART 
_ _ _ _ _ _ _  I 8PATHOLOGY

Figure 3. MOST FREQUENT LY OCCURRING NEW PATHOLOGY
AMONG ATC s DURING STUDY PERIOD
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_ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_

Rates Per 1,000 Person Years

EYE 
~ 1 6.7

ENT J7. 8

RESPIRATORY 2. I

CARDIOVASCULAR 
• 

127. 8

ABDOMINAL J18.6

NEURO PSYCHIATRIC J17. 2

BONES AND JOINTS 1 3.9

MUSCL ES 0.5

MISCELLANEOUS
(ENDOCRINOPATHIES J I 3.9

DRUG S, ETC.)

Figure 4. AGE ADJUSTED DISEASE INCIDENCE AMONG ATC e
BY BODY SYSTEM
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Rates Per 1 ,000

NAVY PERSONNEL 
1 6.9

ATC _ _ _ _ _ _ _ _ _ _ _ _

(PRIOR TO SECOND 8 6
CAREER LEGISLATI ON) 

- 
~~~~~~~~

ATC 
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

(ENTIRE STUDY PERIOD) 13.6

ATC
(AFTER SECOND 2 1.5
CAREER LEGISLATION )

Figure 6. COMPARI SON OF PSYCHIATRIC DISEASE INCIDENCE
AMONG U. S. NAVY PER SONNEL AND ATCs

20

L • . ••- — —



EYE ENT

Rate Per 1 ,000

5 0 -  1.00 -

4 0 -  0.80 -

< 5 5 9  10- 14 15- 19 20 ’- < 5  5-9 10- 14 15-19 20+

R E S P I R A T O R Y  CARD iOVASCULA R

0.50 - 5 0 -

~~~~~~ Ltii~~~~~iii1 _ _ _ _ _ _ _ _ _ _ _

<5 5- 9 10-14 15-19 20. <5 5-9 10-14 15-IS 20.

LENGTH OF SERVICE (YRS )
Figure 7. A GE ADJUST ED PREVALENCE OF C R I T I C A L  PATHOLOGY

BY L E N G T H  OF S E R V I C E — R A T E S  P E R 1,000
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A BDO MINA L NE UROPSY CH IATRI C

Rate Per 1,000

A
2 -  2 -

I .  I —

• 0 ~ ~ I I I o ~ ~ I I I

<5  5-9 10-14 15-19 20 ’- <5 5-9 10—14 15-19 20+

• BONES AND JOINTS MUSCLES

0 • I I I 0 1 I I
< 5  5-9 10-14 15— 19 20+ <5 5-9 10-14 15-19 20.

LENGTH OF SERVICE (YRS )

Figure 7. CONTINUED
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MISCELLANEOUS ANY PATHOLOGY
PATHOLOGY (TOTAL )

Rate Per 1 ,000

• A• 1 5 -  
/ 

60

1 0 -  4 0 -

5 -  2 0 -

0 I I I I 
0 

I I I I I
(5 5-9 10-14 15-19 20. <5  5-9 10-14 15-19 20+

LENGTH OF SERVICE (YRS )

Figure 7. CONTINU ED
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Rates Per 1 ,000 Person Years

EYE i 5.6
7.4

ENT 1 6.7
8.0

RESPIRATORY

CARDIOVASCULAR - - •• • 
122 .1 

32.5

ABDOMINAL 1 16.7

NEUROPSYCHIATRIC • ~- 1 10.9 
27.2

BONES AND JOINTS 4.6

MUSCLES

MISCELLANEOUS j~~ 7(ENDOCRINOPATHIES , 
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

DRUGS , ETC. )

D 
PRIOR TO SECOND AFTER SECOND
CAREER LEGISLATION CAREER LEGISLATION

Figure 8. INCIDENCE OF DISEASE AMONG ATCs PR IOR TO AND
A F T E R  SECOND CA R EER LEGISLATION
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Appendix B
C R I T I C A L  M E D I C A L  C O N D I T I O N S

Eye Convuls lye React ions——epilepsy,
Dip lop ia with 35°(hon_ionymous , grand mal , petit mal

vertical heteronymous) Degenerat lye——atrophy, multiple
Aphakia (absence of the lens) sclerosis , chronic brain
Cataract (opacity of lens) disease
Glaucoma Spinal Cord
Fails color signal test Degenerative——tabes , disseminated
Wears contact lenses sclerosis , ascending paralysis ,
Blindness or absence of either amyotrophic lateral sclerosis ,

eye (light perception only) etc.
Psychotic Disorders (Not Attributed

Ear , Nose , Throat & Mouth to Physical Condition)
Mute Schizophrenia
D e a f  M u t e  M a j o r  A f f e c t i v e  D i s o r d e r s

P a r a n o i d  S t a t e s
Cardiovascular Other Psychoses

Myocardial infarction (heart Personality Disorders and Certain
attack , coronary occlusion or Other Non—Psychotic Mental
thrombosis) Disorders

Coronary artery disease——heart A personality disorder that is
disease , includes angina severe enough to have repeatedly
pectoris manifested itself by overt acts .

Special heart pathology Chronic Alcoholism
Fibrillation (auricular) Drug Addiction
Hypertension with heart pathology Mental Deficiences
Mypertensi with medication Mental Deficiency——congenital

or acquired
Abdo mi nal

Comp licated ulcer——bleeding, Miscellaneous Conditions
perforation , obstruction , Diabetes , controlled by diet
severe pain Diabetes , controlled by insulin

Diabetes , controlled by hypogly—
Neuropsych iatric cemic drugs (other than insulin)

Brain Collagenous Diseases
Vascular——thrombosis ,

o c c l u sion , stroke , Neoplasm
embolism , ane u r y s m ,
spasm , hematoma , sub— Deformed by Amputation
dural or epidural
hemorrhage , CVA etc. Deformed by Limitation of Motion
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